Deficient peroxide detoxification underlies the susceptibility of oligodendrocyte progenitors to dopamine toxicity.
Oligodendrocyte progenitors are highly susceptible to oxidative stress due to their limited content of antioxidants and high iron levels. We previously showed that iron plays a central role in the toxicity of dopamine (DA) to oligodendrocyte progenitors. Here, we further explore the mechanisms involved in DA toxicity, specifically the role of superoxide and the glutathione system. DA induces accumulation of superoxide, membrane damage and loss in cell viability. An iron chelator, deferoxamine, reduces superoxide accumulation. However, a superoxide dismutase mimetic, MnTBAP, potentiates DA toxicity, suggesting that superoxide plays an indirect role in toxicity through dismutation to H2O2. In addition, the glutathione (GSH) analog (GME), blocks DA-induced superoxide accumulation, heme-oxygenase-1 (HO-1) expression and caspase-3 activation, and reduces cell death, while the glutathione synthetase inhibitor, buthionine sulfoximine, potentiates DA-induced HO-1 expression and cell death. Moreover, a mimetic of the peroxide-scavenging enzyme, glutathione peroxidase (GPx), ebselen, blocks caspase-3 activation induced by DA alone or in combination with iron. In conclusion, superoxide and inadequate defense by glutathione and GPx are responsible for the susceptibility of oligodendrocyte progenitors to DA toxicity. Furthermore, peroxides play a primary role in toxicity induced by DA and iron.